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* NOTICES * 



JPO and NCIPZ are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A piezo-electric substrate, and the transmission and the receiving resonator which were formed by the surface acoustic wave 
device on the above-mentioned piezo-electric substrate, The microstrip line which is formed on the above-mentioned piezo-electric 
substrate, is made to pass only the signal of the transmit-frequencies band outputted from the above-mentioned transmitting resonator, 
and is outputted to an antenna, The monolithic surface-acoustic-waves duplexer characterized by providing the filter for sending-signal 
removal which was made to pass only the signal of a receiving band among the signals received with the above-mentioned antenna, 
removed the above-mentioned sending signal, outputted to the above-mentioned receiving resonator, and was formed by the surface 
acoustic wave device on the above-mentioned piezo-electric substrate. 

[Claim 2] The monolithic surface-acoustic-waves duplexer characterized by providing a ground pattern between the above-mentioned 

transmitting resonator and a receiving resonator in a monolithic surface-acoustic-waves duplexer according to claim 1 . 

[Claim 3] The monolithic surface-acoustic- waves duplexer characterized by being the bandpass surface acoustic filter which consists 

of an input electrode into which the input signal which was connected with the above-mentioned filter for sending-signal removal and 

the above-mentioned I/O bonding pad, and received with the antenna in the monolithic surface-acoustic-waves duplexer according to 

claim 1 is inputted, and an output electrode which outputs an input signal to the above-mentioned receiving resonator. 

[Claim 4] The above-mentioned microstrip line is a monolithic surface-acoustic-waves duplexer characterized by being formed with 

the geometric structure which carries out the filter role by which the signal of transmit frequencies is often passed in a monolithic 

surface-acoustic-waves duplexer according to claim 1 . 

[Claim 5] The monolithic surface-acoustic-waves duplexer characterized by installing an absorption-of-sound means on the above- 
mentioned ground pattern in a monolithic surface-acoustic-waves duplexer according to claim 2. 

[Claim 6] It is the monolithic surface-acoustic-waves duplexer characterized by the above-mentioned absorption-of-sound means 
being the synthetic resin of a polymer system in a monolithic surface-acoustic- waves duplexer according to claim 5. 
[Claim 7] The synthetic resin of the above-mentioned polymer system is a monolithic surface-acoustic- waves duplexer with which it is 
characterized by thickness applying to the above-mentioned ground pattern in a monolithic surface-acoustic-waves duplexer according 
to claim 6 at 20 micrometers - 30 micrometers. 

[Claim 8] The monolithic surface-acoustic-waves duplexer characterized by being applied in a monolithic surface-acoustic-waves 
duplexer according to claim 6 within limits to which the above-mentioned synthetic resin does not invade the reflector field and active 
field of the above-mentioned transmitting resonator and a receiving resonator. 

[Claim 9] A piezo-electric substrate, and the transmission and the receiving resonator which were formed by the surface acoustic wave 
device on the above-mentioned piezo-electric substrate, The microstrip line which is formed on the above-mentioned piezo-electric 
substrate, is made to pass only the signal of the transmit-frequencies band outputted from the above-mentioned transmitting resonator, 
and is outputted to an antenna, The filter for sending-signal removal which was made to pass only the signal of a receiving band 
among the signals received with the above-mentioned antenna, removed the above-mentioned sending signal, outputted to the above- 
mentioned receiving resonator, and was formed by the surface acoustic wave device on the above-mentioned piezo-electric substrate, 
The monolithic surface-acoustic-waves duplexer characterized by being installed between the above-mentioned ti^snutting resonator 
and a receiving resonator, and providing an absorption-of-sound means to remove the surface acoustic waves spread in between 
[ these ]. 

[Claim 1 0] It is the monolithic surface-acoustic-waves duplexer characterized by consisting of the input electrodes and output 
electrodes with which the above-mentioned transmission and a receiving resonator are formed between a reflector pair and the above- 
mentioned reflector pair in a monolithic surface-acoustic-waves duplexer according to claim 9. 

[Claim 1 1] The above-mentioned microstrip line is a monolithic surface-acoustic-waves duplexer characterized by being formed with 
the geometric structure which carries out the filter role by which the signal of transmit frequencies is often passed in a monolithic 
surface-acoustic-waves duplexer according to claim 9. 

[Claim 1 2] It is the monolithic surface-acoustic-waves duplexer characterized by the above-mentioned absorption-of-sound means 
being the synthetic resin of a polymer system in a monolithic surface-acoustic-waves duplexer according to claim 9. 
[Claim 13] The synthetic resin of the above-mentioned polymer system is a monolithic surface-acoustic-waves duplexer with which it 
is characterized by thickness applying to the above-mentioned ground pattern in a monolithic surface-acoustic-waves duplexer 
according to claim 12 at 20 micrometers - 30 micrometers. 

[Claim 14] The monolithic surface-acoustic-waves duplexer characterized by being applied in a monolithic surface-acoustic-waves 
duplexer according to claim 1 2 within limits to which the above-mentioned synthetic resin does not invade the reflector field and 
active field of the above-mentioned transmitting resonator and a receiving resonator. 

[Claim 15] A piezo-electric substrate, and the transmission and the receiving resonator which were formed by the surface acoustic 
wave device on the above-mentioned piezo-electric substrate, The microstrip line which is formed on the above-mentioned piezo- 
electric substrate, is made to pass only the signal of the transmit-frequencies band outputted from the above-mentioned transmitting 
resonator, and is outputted to an antenna, The filter for sending-signal removal which was made to pass only the signal of a receiving 
band among the signals received with the above-mentioned antenna, removed the above-mentioned sending signal, outputted to the 
above-mentioned receiving resonator, and was formed by the surface acoustic wave device on the above-mentioned piezo-electric 
substrate, The monolithic surface-acoustic- waves duplexer characterized by being installed between the above-mentioned transmitting 
resonator and a receiving resonator, and providing the slot (Grooving) which removes the surface acoustic waves spread in between 
[these]. 

[Claim 1 6] The manufacture approach of the monolithic surface-acoustic-waves duplexer characterized by forming the above- 
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mentioned slot of a monolithic surface-acoustic-waves duplexer according to claim 1 5 using an argon (Ar) ion beam gun (Ion Beam 
Gun). 

[Claim 1 7] The transmitting bonding pad section possessing many transmitting bonding pads, The resonator section for transmission 
containing many resonators for transmission with which it consists of surface acoustic wave devices, and frequency characteristics 
differ, respectively, The microstrip line section containing the microstrip line of a large number from which it consists of surface 
acoustic wave devices, and frequency characteristics differ, respectively, The I/O bonding pad which outputs the signal which was 
connected with the microstrip line of above-mentioned a large number, transmitted the signal to the antenna, and was received with the 
above-mentioned antenna, The band pass filter which passes only the signal of a received frequency band in response to the signal 
which consists of surface acoustic wave devices and is outputted from the above-mentioned I/O bonding pad, The receiving resonator 
section containing the receiving resonator of a large number which output the signal which suits the frequency characteristics 
respectively in response to the fact that the input signal outputted from the above-mentioned band pass filter, The monolithic surface- 
acoustic-waves duplexer characterized by forming in one piezo-electric substrate the receiving bonding pad section containing the 
receiving bonding pad of a large number which connect with each receiving resonator of the above-mentioned receiving resonator 
section, respectively, and are outputted to the amplifier of a receive section. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the monolithic surface-acoustic-waves duplexer which constituted the SAW 
filter for transmission and reception, the microstrip line for input-signal removal, and the SAW filter for sending-signal removal in the 
piezo-electric substrate from a single chip according to the single process, and formed them in it about a monolithic (MONOLITHIC) 
surface-acoustic-waves (SAW) duplexer. 
[0002] 

Prescription of the Prior Art] Generally, in a radio communication equipment, the duplexer (DUP) constituted from a transmitting 
filter, a receiving filter, and a matching circuit by the antenna (ANT) edge is used as it is shown in drawing 1 , in order to use one 
antenna for transmission and reception at cooperation, the input signal received with the antenna (ANT) should be inputted into a 
receiving set (Rx) through the above-mentioned duplexer (DUP), and should pass a band pass filter (BDF1) and a head amplifier 
(RFA) — a mixer (Mixer) (1 stMIX) It is switched to an intermediate frequency (Intermidiate Frequency) by 2ndMDC(s). It gets over 
with a wave detector (DISC), and becomes baseband signaling in the baseband processing section (Baseband), and it is outputted by 
the loudspeaker, or it is outputted to data with a central processing unit (Central Processing Unit) (CPU), and is displayed on a display. 

[0003] Furthermore, the signal inputted with a microphone (Microphone) or a dial pad (Dial Pad) is mixed with the signal which is 
modulated in the modulation section (MOD) and is outputted with a sending-station section oscillator (TCXO) with a mixer (MDC). 
The signal outputted with the mixer (MDC) is inputted into a duplexer (DUP) through a transmitting amplifier (DRV), a band pass 
filter (BPF3), power amplifier (Power Amplifier), and a band pass filter (BPF4). A duplexer (DUP) is emitted in the air through an 
antenna (ANT) without outputting the signal inputted to a receiving set (Rx) side (Radiate). 

[0004] As above-mentioned, a duplexer (DUP) consists of a receiving-side band pass filter and a transmitting-side band pass filter 
fundamentally, in order to protect a receiving set (Rx) from a transmitting output when transmitting, and to supply an echo (Echo) 
signal to a receiving set (Rx), when receiving. 

[0005] Although it is common to use a dielectric (Dielectric) filter for a duplexer (DUP) in migration communication devices (Mobile 
Communication System), such as a portable telephone (Portable Phone) and migration telephone (Mobile Phone), since a dielectric 
filter has the large volume and the big volume is occupied with the migration communication device in **** and a miniaturization 
trend, substituting other small filters for a dielectric filter small - Passes, and it is an indispensable technical problem for 
quantification. 

[0006] Since a surface-acoustic-waves (SAW : Surface Acoustic Wave) filter can be manufactured very small (for example, 3x3mm), 
Although it can use as a filter which substitutes for a dielectric filter and an example of the duplexer using an SAW filter is indicated 
by the Japanese patent public presentation Taira No. 6111 [ six to ] official report Although a receiving filter is used as an SAW filter, 
a transmitting filter has a point inadequate for **** and a miniaturization, using the conventional dielectric filter as it is. 
[0007] The duplexer which substituted for a conventional transmitting filter and a conventional receiving filter as an SAW filter is 
shown in drawing 2 . Two the SAW filter for transmission (1 1), the SAW filter for reception (21), and two microstrip lines (Microstrip 
Line) (12 22) which were separated are formed in one substrate (23), are stopped by one package (package), and are connected with 
the antenna (ANT) as shown in drawing 2 . A microstrip line (12 22) commits a notch filter (Notch Filter), a microstrip line (12) 
intercepts that the input signal which enters from an antenna (ANT) is inputted into the transmitting section, and the sending signal of 
the high power to which a microstrip line (22) is outputted from the power amplifier of a sending set prevents returning to a receive 
section. 
[0008] 

[Problem(s) to be Solved by the Invention] Thus, even a feeble input signal is affected, a signal-to-noise ratio becomes low, receiving 
sensibility is bad, and not only its effectiveness which intercepts that the sending signal of high power returns to a receive section is 
inadequate, but [ since the surface-acoustic-waves duplexer which formed two SAW filter chips and two microstrip lines at one 
package has the inadequate operation as a filter with which a microstrip line separates an I/O signal, ] reception may become 
impossible when excessive. 

[0009] In addition, by putting in the component of separated a large number in one package, a cost rise and the complexity on a 
production process are brought about, and there is a trouble that size becomes large compared with what is formed with a single chip. 
[0010] It is that are for this invention to solve the trouble like the above, and the purpose of this invention offers the monolithic 
surface-acoustic-waves duplexer which forms transmission and a receiving filter, the filter with which they are assisted, and a stripline 
by the surface acoustic wave device, and improves the separation property of a transceiver signal. 

[001 1] Another purpose of this invention is offering the monolithic surface-acoustic-waves duplexer which can form in one substrate 
transmission and a receiving filter, the filter with which their are assisted, and a stripline by the surface acoustic wave device, and can 
be miniaturized with a single chip according to a single process. 
[0012] 

[Means for Solving the Problem] The duplexer applied to this invention in order to attain the purpose like the above A piezo-electric 
substrate, and the transmission and the receiving filter which were formed by the surface acoustic wave device on the above- 
mentioned piezo-electric substrate, The stripline which is made to pass only the signal of the transmit-frequencies band outputted from 
the above-mentioned transmitting filter, and is outputted with an antenna, The filter for sending-signal removal which was made to 
pass only the signal of a receiving band among the signals received with the above-mentioned antenna, removed the above-mentioned 
sending signal, outputted to the above-mentioned receiving filter, and was formed by the surface acoustic wave device, It is installed 
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between the above-mentioned transmitting filter and a receiving filter, and consists of acoustic material from which the surface 
acoustic waves (surface Acoustic Wave) spread among them are removed. 

[0013] Furthermore, the mask for forming a transmitting bonding pad, a transmitting resonator, a microstrip line, an I/O bonding pad, 
a band pass filter, a receiving resonator, a receiving bonding pad, a ground bonding pad, and a ground pattern on a piezo electric 
crystal substrate is manufactured, and a monolithic surface-acoustic-waves duplexer is manufactured at a single process using the 
manufacture technique of a monolithic surface acoustic wave device using the mask. 

[0014] The monolithic surface-acoustic-waves duplexer of claim 1 A piezo-electric substrate, and the transmission and the receiving 
resonator which were formed by the surface acoustic wave device on the above-mentioned piezo-electric substrate, The microstrip line 
which is formed on the above-mentioned piezo-electric substrate, is made to pass only the signal of the transmit-frequencies band 
outputted from the above-mentioned transmitting resonator, and is outputted to an antenna, Only the signal of a receiving band is 
passed among the signals received with the above-mentioned antenna, and the above-mentioned sending signal is removed, and it 
outputs to the above-mentioned receiving resonator, and is characterized by providing the filter for sending-signal removal formed by 
the surface acoustic wave device on the above-mentioned piezo-electric substrate. 

[0015] Moreover, the monolithic surface-acoustic-waves duplexer of claim 2 is characterized by providing a ground pattern between 
the above-mentioned transmitting resonator and a receiving resonator in the monolithic surface-acoustic- waves duplexer of claim 1 . 
[0016] Moreover, in the monolithic surface-acoustic- waves duplexer of claim 1, the monolithic surface-acoustic-waves duplexer of 
claim 3 is connected with the above-mentioned filter for sending-signal removal, and the above-mentioned I/O bonding pad, and is 
characterized by being the bandpass surface acoustic filter which consists of an input electrode into which the input signal which 
received with the antenna is inputted, and an output electrode which outputs an input signal to the above-mentioned receiving 
resonator. 

[0017] Moreover, the monolithic surface-acoustic-waves duplexer of claim 4 is characterized by forming the signal of transmit 
frequencies with the geometric structure which carries out the filter role often passed by the above-mentioned microstrip line in the 
monolithic surface-acoustic-waves duplexer of claim 1 . 

[00 1 8] Moreover, the monolithic surface-acoustic-waves duplexer of claim 5 is characterized by installing an absorption-of-sound 
means on the above-mentioned ground pattern in the monolithic surface-acoustic-waves duplexer of claim 2. 

[0019] Moreover, the monolithic surface-acoustic-waves duplexer of claim 6 is characterized by the above-mentioned absorption-of- 
sound means being the synthetic resin of a polymer system in the monolithic surface-acoustic-waves duplexer of claim 5. 
[0020] Moreover, in the monolithic surface-acoustic-waves duplexer of claim 6, as for the monolithic surface-acoustic-waves duplexer 
of claim 7, the synthetic resin of the above-mentioned polymer system is characterized by applying to the above-mentioned ground 
pattern at 20 micrometers - 30 micrometers by thickness. 

[0021] Moreover, the monolithic surface-acoustic- waves duplexer of claim 8 is characterized by being applied within limits to which 
the above-mentioned synthetic resin does not invade the reflector field and active field of the above-mentioned transmitting resonator 
and a receiving resonator in the monolithic surface-acoustic-waves duplexer of claim 6. 

[0022] Moreover, the monolithic surface-acoustic-waves duplexer of claim 9 A piezo-electric substrate, and the transmission and the 
receiving resonator which were formed by the surface acoustic wave device on the above-mentioned piezo-electric substrate, The 
microstrip line which is formed on the above-mentioned piezo-electric substrate, is made to pass only the signal of the transmit- 
frequencies band outputted from the above-mentioned transmitting resonator, and is outputted to an antenna, The filter for sending- 
signal removal which was made to pass only the signal of a receiving band among the signals received with the above-mentioned 
antenna, removed the above-mentioned sending signal, outputted to the above-mentioned receiving resonator, and was formed by the 
surface acoustic wave device on the above-mentioned piezo-electric substrate, It is characterized by being installed between the above- 
mentioned transmitting resonator and a receiving resonator, and providing an absorption-of-sound means to remove the surface 
acoustic waves spread in between [ these ]. 

[0023] Moreover, the monolithic surface-acoustic- waves duplexer of claim 1 0 is characterized by the above-mentioned transmission 
and a receiving resonator consisting of the input electrodes and output electrodes which are formed between a reflector pair and the 
above-mentioned reflector pair in the monolithic surface-acoustic- waves duplexer of claim 9. 

[0024] Moreover, the monolithic surface-acoustic-waves duplexer of claim 1 1 is characterized by forming the signal of transmit 
frequencies with the geometric structure which carries out the filter role often passed by the above-mentioned microstrip line in the 
monolithic surface-acoustic-waves duplexer of claim 9. 

[0025] Moreover, the monolithic surface-acoustic-waves duplexer of claim 12 is characterized by the above-mentioned absorption-of- 
sound means being the synthetic resin of a polymer system in the monolithic surface-acoustic-waves duplexer of claim 9. 
[0026] Moreover, in the monolithic surface-acoustic- waves duplexer of claim 12, as for the monolithic surface-acoustic-waves 
duplexer of claim 13, the synthetic resin of the above-mentioned polymer system is characterized by applying to the above-mentioned 
ground pattern at 20 micrometers - 30 micrometers by thickness. 

[0027] Moreover, the monolithic surface-acoustic-waves duplexer of claim 14 is characterized by being applied within limits to which 
the above-mentioned synthetic resin does not invade the reflector field and active field of the above-mentioned transmitting resonator 
and a receiving resonator in the monolithic surface-acoustic-waves duplexer of claim 12. 

[0028] Moreover, the monolithic surface-acoustic-waves duplexer of claim 15 A piezo-electric substrate, and the transmission and the 
receiving resonator which were formed by the surface acoustic wave device on the above-mentioned piezo-electric substrate, The 
microstrip line which is formed on the above-mentioned piezo-electric substrate, is made to pass only the signal of the transmit- 
frequencies band outputted from the above-mentioned transmitting resonator, and is outputted to an antenna, The filter for sending- 
signal removal which was made to pass only the signal of a receiving band among the signals received with the above-mentioned 
antenna, removed the above-mentioned sending signal, outputted to the above-mentioned receiving resonator, and was formed by the 
surface acoustic wave device on the above-mentioned piezo-electric substrate, It is characterized by being installed between the above- 
mentioned transmitting resonator and a receiving resonator, and providing the slot (Grooving) which removes the surface acoustic 
waves spread in between [ these ]. 

[0029] Moreover, the manufacture approach of the monolithic surface-acoustic-waves duplexer of claim 16 is characterized by 
forming the above-mentioned slot of a monolithic surface-acoustic- waves duplexer according to claim 1 5 using an argon (Ar) ion 
beam gun (Ion Beam Gun). 

[0030] Moreover, the monolithic surface-acoustic-waves duplexer of claim 1 7 The transmitting bonding pad section possessing many 
transmitting bonding pads, The resonator section for transmission containing many resonators for transmission with which it consists 
of surface acoustic wave devices, and frequency characteristics differ, respectively, The microstrip line section containing the 
microstrip line of a large number from which it consists of surface acoustic wave devices, and frequency characteristics differ, 
respectively, The I/O bonding pad which outputs the signal which was connected with the microstrip line of above-mentioned a large 
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number, transmitted the signal to the antenna, and was received with the above-mentioned antenna, The band pass filter which passes 
only the signal of a received frequency band in response to the signal which consists of surface acoustic wave devices and is outputted 
from the above-mentioned I/O bonding pad, Hie receiving resonator section containing the receiving resonator of a large number 
which output the signal which suits the frequency characteristics respectively in response to the fact that the input signal outputted 
from the above-mentioned band pass filter, It is characterized by forming in one piezo-electric substrate the receiving bonding pad 
section containing the receiving bonding pad of a large number which connect with each receiving resonator of the above-mentioned 
receiving resonator section, respectively, and are outputted to the amplifier of a receive section. 
[0031] 

[Embodiment of the Invention] Hereafter, the gestalt of 1 operation of this invention is explained to a detail with reference to the 
attached drawing. 

[0032] Drawing 3 is the block diagram showing the configuration of the monolithic surface-acoustic-waves duplexer by this invention. 

[0033] The monolithic surface-acoustic-waves duplexer by this invention A piezo-electric substrate (100), and the transmission and 
the receiving resonator (120 160) which were formed by the surface acoustic wave device on the above-mentioned piezo-electric 
substrate (100), The mass clo stripline which is formed on the above-mentioned piezo-electric substrate (100), is made to pass only the 
signal of the transmit- frequencies band outputted from the above-mentioned transmitting resonator (120), and is outputted with an 
antenna (ANT) (130), Only the signal of a receiving band is passed among the signals received with the above-mentioned antenna 
(ANT), and the above-mentioned sending signal is removed, and it outputs to the above-mentioned receiving resonator (160), and 
consists of band pass filters (150) for sending-signal removal formed by the surface acoustic wave device on the above-mentioned 
piezo-electric substrate (100). 

[0034] An example of the monolithic surface-acoustic-waves duplexer by this invention is illustrated to drawing 4 . The monolithic 
surface-acoustic-waves duplexer concerning this invention is formed in a piezo-electric substrate (100), and a piezo-electric substrate 
(100) is manufactured with a piezo electric crystal like Xtal (crystal), LiTa03, and LiNb03 grade. The sending signal outputted from 
the power amplifier for transmission (Power Amplifier) is inputted into a transmitting bonding pad (Bonding Pad) (1 10). A 
transmitting resonator (120) consists of the reflector (123 124) and input electrode (Input Transducer Array) (121) which were formed 
by the surface acoustic wave device on the above-mentioned piezo-electric substrate (100), and an output electrode (Output 
Transducer Array) (122), and the input electrode (121) of a transmitting resonator (120) is connected with a transmitting bonding pad 
(1 10). A microstrip line (130) passes only the signal of the transmit-frequencies band outputted from the output electrode (122) of the 
above-mentioned transmitting resonator (120), and is outputted to an antenna (ANT) through an I/O bonding pad (140). It is inputted 
into the input electrode (151) of the band pass filter (150) formed by the surface acoustic wave device through an I/O bonding pad 
(140), only the signal of a received frequency band is passed, the above-mentioned sending signal is removed, and the signal received 
with the above-mentioned antenna (ANT) is outputted to the above-mentioned receiving resonator (160) from an output electrode 
(152). A receiving resonator (160) passes only the signal of a received frequency band in response to the input signal outputted from a 
band pass filter (150) with an input electrode (161), and is outputted to a head amplifier through a receiving bonding pad (170) from 
an output electrode (162). A ground pattern (Ground Patern) (190) is formed between the above-mentioned transmitting resonator 
(120) and a receiving resonator (160), a ground bonding pad (180) is formed in the left-hand side side neighborhood, is connected with 
the ground of a migration communication device, and a ground is offered. Acoustic material (200) is installed between a transmitting 
resonator (120), a receiving resonator (160), and a band pass filter (150), and the surface acoustic waves (surface Acoustic Waves) 
spread among them are removed. 

[0035] The transmitting resonator (120) formed by the surface acoustic wave device is shown in drawing 5 . A transmitting resonator 
(120) consists of a reflector (Reflector Array) pair (123 124), an input electrode (Input Transducer Array) (122), and an output 
electrode (Output Transducer Array) (122) as it sees from drawing 5 . The signal with which the transmission wave signal (fl) 
outputted from transmitted power amplifier (not shown) was inputted and inputted into the input electrode (121) through transmitting 
bonding (1 10) is inputted into the microstrip line (130) which is switched to surface acoustic waves with an input electrode (121), 
results reflection in a saturation state in piles between the above-mentioned reflectors, and is shown in drawing 4 through an output 
electrode (122). [0036] The microstrip line (130) shown in drawing 4 forms the geometric structure so that it may come to have an 
inductance (Inductance) component and a capacitance (Capacitance) component according to the geometric structure, the role of an 
LC filter may be carried out and the filter role by which the signal of transmit frequencies is often passed in the above-mentioned 
microstrip line (1 30) in this invention may be carried out. The sending signal which passed the microstrip line (130) is emitted in the 
air through an antenna (ANT) from an I/O bonding pad (140). 

[0037] On the other hand, in order to transmit the input signal which received with the antenna (ANT) to a receiving set, a band pass 
filter (150) and a receiving resonator (160) are connected with an I/O bonding pad (140). Therefore, since the frequency characteristics 
are not extent which removes a sending signal completely and the effectiveness which intercepts that the sending signal of high power 
returns to a receive section is inadequate as mentioned above if the above-mentioned band pass filter (150) is formed by the microstrip 
line as usual, even a feeble input signal may be affected, receiving sensibility may worsen, and reception may become impossible. 
[0038] However, in this invention, a surface acoustic wave device constitutes a band pass filter (150) from an input electrode (Input 
Transducer Array) (151) and an output electrode (Output Transducer Array) (152) as shown in drawing 4 . An input electrode (151) is 
constituted so that it connects with an I/O bonding pad (140), and the input signal which received with the antenna (ANT) is inputted, 
and it may be switched to surface acoustic waves with an input electrode (151), it may be switched to an electric input signal with an 
output electrode (152) and may be inputted into a receiving resonator (160). 

[0039] The receiving resonator (160) formed by the surface acoustic wave device consists of a reflector pair (163 164), an input 
electrode (161), and an output electrode (162) as it has a configuration like the transmitting resonator (120) shown in drawing 5 and is 
seen from drawing 4 . The received wave signal (f2) outputted from the output electrode (152) of a band pass filter (150) is inputted 
into an input electrode (161), and the inputted signal is switched to surface acoustic waves with an input electrode (161), results 
reflection in a saturation state in piles between the above-mentioned reflectors (163 164), and is inputted into the low noise amplifier 
(not shown) of a receive section through a receiving bonding pad (1 70) through an output electrode (162). 

[0040] On a single piezo electric crystal substrate (100), the manufacture technique of a monolithic surface acoustic wave device is 
used for the monolithic surface-acoustic-waves duplexer concerning this invention explained above, and it forms a transmitting 
bonding pad (110), a transmitting resonator (120), a microstrip line (130), an I/O bonding pad (140), a band pass filter (150), a 
receiving resonator (160), a receiving bonding pad (170), a ground bonding pad (1 80), and a ground pattern (190) at a single process. 
[0041] Although the production process of a monolithic surface-acoustic-waves duplexer consists of a mask manufacture process and 
a production process which manufactures a monolithic surface-acoustic-waves duplexer using the mask, it manufactures the mask of a 
monolithic surface-acoustic-waves duplexer first as follows. 
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[0042] The mask manufacture process of the monolithic surface-acoustic-waves duplexer by this invention is shown in drawing 6 , 
drawing 7 , and drawing 8 . The flow chart with which drawing 6 shows a mask manufacture process procedure, and drawing 7 are 
process drawings showing a mask manufacture process procedure. 

[0043] The chromium (Chrome) Film (42) is covered with step S401 on the glass (Glass) for masks (41) (refer to drawing 7 **). The 
sensitization agent for electron beams (Electron Beam) (43) is applied on the above-mentioned chromium film (42) at step S402 (refer 
to drawing 7 **). Along with a mask pattern, an electron beam is projected with an electron beam projection device (Electron Beam 
Projector) at step S403 (refer to drawing 7 **). The chromium film of the sensitization agent exposed at step S404 and its part is 
eluted, and a mask (44) is completed (refer to drawing 7 R>7**). 

[0044] The mask of the monolithic surface-acoustic-waves duplexer completed by drawing 8 is shown. 

[0045] The transmitting bonding pad pattern (410) for forming a transmitting bonding pad (1 10) is formed in an upper left lateral horn. 
It connects with a microstrip line pattern (430) to connect the transmitting resonator pattern (420) for forming a transmitting resonator 
(120) with the above-mentioned transmitting bonding pad pattern (410), to be formed, and for the output power pattern form a 
microstrip line (130). The I/O bonding pad pattern (440) for forming an I/O bonding pad (140) is formed in an upper right lateral horn. 
The pattern (450) of a band pass filter (150) is connected with an I/O bonding pad pattern (440), and is formed in the microstrip line 
pattern (430) bottom. The receiving resonator pattern (460) for forming a receiving resonator (160) is connected with the pattern (450) 
of a band pass filter, and is formed in the left-hand side. A receiving bonding pad pattern (470) is connected with a receiving resonator 
pattern (460), and is formed in a lower left lateral horn. The ground electrode pattern (490) for the ground bonding pad pattern (480) 
for forming a ground bonding pad (1 80) being formed in the middle of the left-hand side side, and forming a transmitting resonator 
pattern (420) and a microstrip line pattern (430) in the bottom, it forming a receiving resonator pattern (460) and the pattern (450) of a 
band pass filter in the bottom, and forming a ground electrode (190) between them is formed- Such arrangement and structure can be 
changed according to an another function and the another need again. 

[0046] The monolithic surface-acoustic-waves duplexer by this invention is manufactured using the mask (44) manufactured as above- 
mentioned as follows. 

[0047] The flow chart which shows the process which manufactures the monolithic surface-acoustic-waves duplexer applied to this 
invention at drawing 9 is shown. Drawing 10 shows process drawing which manufactures the monolithic surface-acoustic-waves 
duplexer concerning this invention. 

[0048] The Xtal piezo electric crystal wafer (Piezoelectric Crystal Wafer) (5 1) is washed and thrown in at step S501 (refer to drawing 
10 **). A metal membrane (52) is covered with step S502 on the above-mentioned wafer (51) (refer to drawing 10 **). A sensitization 
agent (53) is covered and hardened on the above-mentioned metal membrane (52) at step S503 (refer to drawing 10 **). The property 
of the part which put the mask (44) on the sensitization agent (53) of the above-mentioned wafer (51) at step S504, illuminated 
ultraviolet rays (Ultraviolet Light), and was compared with ultraviolet rays changes, and it is made to melt into phenomenon liquid 
well (refer to drawing 10 **). The part compared with ultraviolet rays among sensitization agents (53) using phenomenon liquid at 
step S505 is eluted (refer to drawing 10 **). The metal by which the sensitization agent (53) is not covered at step S506 using the acid 
is eluted (refer to drawing 10 **). The sensitization agent (53) which remains on a metal (52) at step S507 is removed completely 
(refer to drawing 10 **). A slot (Grooving) (55) is formed at step S508 (it forms for example, using an argon (Ar) ion beam gun 
(IonBeam Gun)), and then acoustic material (Absorber) (56) is applied on the above-mentioned ground pattern. Acoustic material (56) 
is the adhesives of a sticky polymer system, after applying it, it is heated, or illuminates ultraviolet rays, and is hardened. And 20 
micrometers - 30 micrometers are suitable for the thickness to apply, the width of face which applies the above-mentioned synthetic 
resin is applied in the range which does not invade the reflector field and active field of the formed transmitting resonator and a 
receiving resonator, since [ that the area applied is large ] it will not become if there is nothing, cannot be used for the place which 
needs a precise activity, and, in such a case, can also form a slot (55). In addition, since the effectiveness which removes surface 
acoustic waves will fall if a slot (55) is formed, acoustic material (56) can be used for the place which needs a well head, or a slot (55) 
and acoustic material (56) can both be used (refer to drawing 10 **). It examines with a probe at step S509, and assembles after the 
dicing (Dicing) which cuts a wafer (51) at step S510, and is divided into a chip, and sorting (Sorting) which removes a defect chip. 
[0049] Although the SAW filter for transmission and the SAW filter for reception were formed in every one one chip, respectively as 
above, the monolithic surface-acoustic-waves duplexer by this invention is not limited to this, but can use many for the SAW filter for 
transmission, and the SAW filter for reception irrespective of the number. In addition, the number of the SAW filter for transmission 
and the SAW filters for reception does not need to be the same number, and the number of the SAW filter for transmission and the 
SAW filter for reception can be chosen and used within limits which fulfill frequency characteristics. An example of the monolithic 
SAW filter which can be used for drawing 1 1 as an object for many channels including many the SAW filters for transmission and the 
SAW filters for reception is shown. 

[0050] The transmitting bonding pad section possessing many transmitting bonding pads (611,611,....) (610), The resonator section 
for transmission containing many resonators for transmission (621, 621, ....) with which it consists of surface acoustic wave devices, 
and frequency characteristics differ, respectively (620), The microstrip line section containing the microstrip line (631, 631, ....) of a 
large number from which it consists of surface acoustic wave devices, and frequency characteristics differ, respectively (630), The I/O 
bonding pad which outputs the signal which was connected with the microstrip line (631, 631, ....) of above-mentioned a large number, 
transmitted the signal to the antenna (ANT), and was received with the above-mentioned antenna (ANT) (640), The band-pass filter 
which passes only the signal of a received frequency band in response to the signal which consists of surface acoustic wave devices 
and is outputted from the above-mentioned I/O bonding pad (640) (650), The receiving resonator section containing the receiving 
resonator (661, 661, ....) of a large number which output the signal which suits the frequency characteristics respectively in response to 
the fact that the input signal outputted from the above-mentioned band pass filter (650) (660), It consists of the receiving bonding pad 
sections (670) containing the receiving bonding pad (671, 671, ....) of a large number which connect with each receiving resonator 
(661, 661, ....) of the above-mentioned receiving resonator section (660), respectively, and are outputted to the amplifier of a receive 
section. 

[0051] Each transmitting bonding pad (61 1) is outputted to a transmitting resonator (621) in response to the output signal of 
corresponding power amplifier. A transmitting resonator (621) outputs only the frequency of the specific channel suitable for the 
frequency characteristics, and the output is impressed to an I/O bonding pad (640) through a corresponding microstrip line (63 1), and 
is emitted in the air through an antenna (ANT). Therefore, it is ready- for-sending ability about the signal of many channels. 
[0052] The signal received with the above-mentioned antenna (ANT) is inputted into a band pass filter (650) through an I/O bonding 
pad (640), and is inputted into the receiving resonator section (660). Since many receiving resonators (661, 661, ....) with which the 
frequency characteristics differ are contained in the receiving resonator section (660), it is inputted into a receive section through the 
receiving bonding pad (671) with which the input signal suitable for the property corresponds. [0053] By forming the duplexer which 
consists of a transmitting filter, a receiving filter, a band pass filter, etc. according to this invention with a single chip on a single 
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substrate as explained above, since a duplexer is producible, a production process is simplified by the single production process. A 
defect incidence rate decreases according to it, since the cost price is not only reduced, but many components can be formed in a single 
chip, equipment is miniaturized and a transceiver frequency-separation property improves. 

(Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is the block diagram showing the configuration of a common individual pocket communication device. 
[Drawing 2] Drawing 2 is the duplexer which substituted the SAW filter for a conventional transmitting filter and a conventional 
receiving filter. 

Prawing 3] Drawing 3 is the block diagram showing the configuration of the monolithic surface-acoustic-waves duplexer concerning 
this invention. . 

[Drawing 4] Drawing 4 is drawing showing an example of the monolithic surface-acoustic-waves duplexer concerning this invention. 
[Drawing 5] Drawing 5 is drawing showing the transmitting resonator formed by the surface acoustic wave device concerning this 
invention. 

[Drawing 61 Drawing 6 is a flow chart which shows a mask manufacture process procedure. 
[Drawing 7] Drawing 7 is process drawing showing a mask manufacture process procedure. 
[Drawing 8] Drawing 8 is structural drawing of the mask which carried out the completion of manufacture. 

[Drawing 9] Drawing 9 is a flow chart which shows the process which manufactures the monolithic surface-acoustic-waves duplexer 
concerning this invention. 

Prawing 10] Drawing 10 is process drawing which manufactures the monolithic surface-acoustic-waves duplexer concerning this 
invention. 

Prawing 1 1 ] Drawing 1 1 is drawing showing an example of the monolithic filter used as an object for many channels including many 

the SAW filters for transmission and the SAW filters for reception. 

Pescription of Notations] 

1 10 - Transmitting bonding pad 

1 20 - Transmitting resonator 

121 - Input electrode 

122 - Output electrode 

123 124 -Reflector 

1 30 — Microstrip line 
140 -I/O bonding pad 
1 50 — Band pass filter 

160 - Receiving resonator 

161 — Input electrode 

1 62 — Output electrode 

163 164 -Reflector 

1 70 - Receiving bonding pad 
1 80 - Ground bonding pad 
1 90 - Ground pattern 
200 - Acoustic material 



[Translation done.] 
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[0 0 13] 3 6fc. jgflNO?*.! F. iHM* 

'<» F. 'OFa-W^*?, Sft^JSS. Sff^T 5 40 

7 > Hvn- * - >*KS#gfiLkK:J15JjW * fc»©^ x 
*£8tfPi/t. ■€-©v^d'^ftjfflL-r*^y^7i'^M 

5¥f4«E^^©i«JS^^«:ffil»-C*-XSr^ SVfvi> 

[0014] t&jjaHi ©*,/>jv 7 ^ssitt^f 5 *^ 

^^©^©^fcaSSttTT^T^CCtti^TSW SO 
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-^© 5 %g<i?Mfi©{B-g©**aia3 -t±> ±RaHte# 

[0 0 15]**:. il#12©*>'yi'9*«lH#S« 

■r^yu^im, sssjaa i ©* y > ? fmm&m&T 
[0 0 16] *fc. sumsv^svis? *$m&&.®. 

^Uf-y-fcfcO-C. ±IB^s 7 <to$ <fcJb 

[0017] $?c. fs*^4©*^y->^ ^ mw&&wi 

[0 0 18]^. ffiim5<D*:S>)i'yirmffi&m&. 

?*7i>t>mt. ^«2©*^>;>'!'*^aD5itt&f : 

[ooi9)$fc. n^m6<o^yv^y ?wm&m& 
^vup-y-icid^x. ±ta®^s«, ^yv-s©^ 

[0020] S/c. f»^S7©*> 

^^T'u^-y-tJ. ff*]i6©*>'yt'?i'^®5*ttSf t 
^ui'-y-ccteu-c. ±fs*y7-^©&gj^fliB. n 

$*12 0 wm~3 0 umK:±fEy5 r >> F^"*->K^ 

[ o o 2 i ] s^ais©*-/ y fa®#t4« 

«fcCXS<t^®S©SS*®5^*i<fc^T ^ r- 4 7fm& 

mmisii^mmftxmiGZtiz c tzftmt bxi*z. 
[0022] &tt. 11*^9©*^ y->f >?mm&m 

ft^ ia»^©M#©** ffiia s ax r > 71- tc m^-r 

n^M^© 5 tiSfi^©^©**^ 3 JJHS 
mm-^&l$*LT±ia§{i£3ig«:aj;*ju ±seff@S 
ffi±tc^iB!*ttj^^-C^fi553ta/cjiM«#K;*ffl7 ^ 
^^i. ±KiMm*!ig£SfI£lggra«cS:a3ft-c. 
■e-ne.ra(ces3niaE?iii42S«:^T5K^ia* 



(5) 
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Mt S C i £ l> 5 . 
[0 02 3] KUJOBl 0©*V'Ji'?2>atffiS*t4 

. a^^u^im. fts*^©*^^?^®!*!*® 

[0024] *?c. ff«^ 1 1 O*^ Vfy * g*BB5*t£ 

f^yud'iNcfeOT. ±S2-7-f^nx F y 

-rs^f5F^«)«^-CJB(£§tvS c i, -cos. 

, [ o o 2 5 ] fi^ai i 2 ©*> y •> y ^sissim* 

' ioo2 6] *tc. 13 <o* so *mww&. 
, m^m. i 2 ©*> y u v t>mm%& 

t*. JfS#2 0 ym~3 0 *im«:_tiai''7'i>> F^- 
^tc&ic .fcfciisgfci i,-ci,>-5>. 20 

[0027] iftjJSS 1 4<D*S Visy *Slffi5*tSf: 

mzmi b j&o8£Hrt-c^$ ft* c t wmt in> 
[0028] $/c. it^3i 1 5©*> y^v zwmsm. 

£ft*m#©5*>§M#i$©M-Sf©*£i§>fiSH*. _hiE 
ooving) 

[0029] S/c. HMOgl 6©*^y>>?'i'*E?Stt 

y > y zmw®&wi7 : *-7ui>y-<D±s&mzT)i'=r> 

(Ar) -f *>e-A#> (Ion Beam Gun) *m^X&l£ 

trzctzmLtLx^z. 

[0030] £?c. mmmi i<d*s yw *si®5*te 

ft. *ft^ft®^1tte#fSfc*££fc©W ^o^F'J 
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smk©^ -{faxhyj^^^iaes ft x -e©m# 
*7>ftK£io. ifar^^-csftsftfcm-^* 

ft Z> W T Sft^^a^^©«#©* fcffiil <* tt 

5^>Kr«X7^>4, ±iE>0 

mt) 3ft ft*t£-€-fti?ft§WT ^©jgfcSMS&tC 

^ ^ m^s: a^-r s ^»©s<g*ss*^tysm^s 

gpi. ±SS<128i&S?©&§<gftiggi£-?-ft^*aJ«i 

3ftrsmsi5©itifiS{cw*-r ^^©smjjo^ ^ > 

KtdtfSflMOf* KSPi* — 3©EE 

[0 03 1 ] 

igmvmmoi&m j«t. mttLtcmmzmmLx* 

[ 0 0 3 2 ] m 3 »*f6l9K:«fc y -> ;» *Stffi3M£ 

iR^»^u*ir©«is&*^T? , a y *mx$>z. 
[0033] *§mfc&**sy^y2&mw&. : &7 : a- 

^U*tB, EmiSS (10 0) i. ±!2BEmSS ( 1 

o o > ±.^mmm\mm^-x^twcmmis^z^m 
imm (1 2 0. 1 60) ±feE^s« (ioo) 

±CC^fiS3n. ±IHiMM*iiS (12 0) *P>W^3ft 

zmmmmc&i$<Dm^<D*zm&z-exT>7-i- (an 

T) -CtH^J-rSV^^O^ h y yZTv-O (13 0) 

i. ±isr>f-^- (ant) -e£fi3ft£{l-^©5*>§<i 
^©m#©**jMjas-a-. ±t2iMm^ : fe^*u-c± 

IB^flftSS (16 0) Kffl^JU. ±gflE^S« ( 1 0 
>1F'*X7 4** (150) -C^fiSSfti. 

[ o o 3 4 ] m 4 K*^Hjtc<t: y -> y *mm&& 
*mmwmiL j f~7'\'i> j f\i&MM&. (ioojk 

Jg^$ft. BEm*S (10 0) ttTKS (crysta 
1) . LiTa03. LiNW3^©«fc5&EEm#-CS8{ / ESft£. 
S6d#>f s ^>^'«s» F (Bondinq Pad) ( 1 1 0 ) K. 
iimmm^tim^m (R»ver Amplifier) *>6tU*$ft 

zmmm^afiAjisnz. mm&msk ( 1 2 0) «. ± 
iHBEmss (ioo) ^mMwmim+xi&tizztitc 

5l=fmS (1 2 3. 1 24) *J £U7<fimm (Input Tr 
ansducer Array) (12 1) £tiJ73££@ (Output Trans 
ducer Array) (12 2) -C#fi£Sft, mfsyW^ ( 1 
2 0 ) ©A*mg (12 1) U&ftdOf-r >^/^ F 
(1 10) tCii^SftS. v^JBXhyj^^y 
(13 0) «±IB^t*®S (120) ©ffi^S ( 1 

22) frzmtiZftz&mmmsffi&vm^o&zmM 
$i±. xiaw>f.f>J''^F (14 0) *fflorr 

(ANT) (Cffl^J-rS. ±§2T>f-^ (ANT) "CSft 
SftiM-^tt. AW^JsJOt 5 -/ K (140) S: 

ffiD-r^SWttj^^-c^fiS^ftS'O F^7^;^ 
(15 0) ©ATJ^S (151) tCA733ft. SMS® 
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ft. Htfjtlffi (15 2) *>P>±iES<i=ftSg < 1 6 0 ) 
{ctB^jSn*. Sfi&tig (16 0) F/t*? ^ 

(i5o) a>p>m;&3*is§<ifi-5t=&A*ige ( i 
6 1 ) -c&»x&mmmk&t&<Dm j %<D**mjgL2i*. 

mti^m (16 2) *6SMIiK>7 r -< >{/'*v F (17 

o) imcx&immmcmtiirz. nzmm&im 
(120) isfg^^g (16 0) ©nmcy9$>F>< 

£-> (Ground Patem) (19 0) &1&l£Ztl. 95 
S> b'#>?4 v F (18 0) *i£ffl!l2aBif«:jg 
JiSStt. ^Rtlffl^SOi'^^^FKjfegStl-C^^ 
i>F ffl^t* (200) #&fl&ffig ( 1 2 
0) <fc§fs=83Ig (160) 

',(i so) ©HiKiftgsnr. -eneoraKesjiis 

^MiffcfeS? (surface Acoustic Waves) *f&ST£„ 
[0035] ^ffi5¥14iffi^^r^fi!53 *iS2Hi*iSg 
(12 0) *H5tC^-r. H5#>6#&tl*ffl»), Sft 
(120) B, SMmm (Reflector Array) *f 
(1 2 3. 1 24) £ AfrWI (Input Transducer Arr 
ay) (12 2) *J«fc U (Output Transducer Ar 
ray) (122) «Sho. j£ff1l2lif *Sg (EE* 
tff) tPhmHtiic&mffim (fl) tt&©#>TW 
>f(110) SrjMc-TAr&mS (12 1) (eA*J§ 

n. A#3;rifc«#ttA&«ffi ( 1 2 1 ) ratiftt&tt 
ccSOW^ms (12 2) *ili;-cH4«:^-r-7-(i'a 

[0 03 6] ^tC^-r^W^a* r ') v7'=y<<> ( 1 

30) u*<mM^mm.ic& g -r > *f * * <mdu 

ctance) fiS^i^-w^*:/;* (Capacitance) tK^J-S: 

fci^Tttitaw r y (1 30) 
ftsfc&off «fc <3Kasn-2.7^;u$ ass* -r * 

-f> (i3o) ^iiiau/c^ntm-^tiAta^sjo^^ > 

5^<5» F (14 0) iPhT >?••)• (ANT) £j1C-C2E<£ 

[0 03 7] Affi^JJO^^V^Sir F ( 1 4 

0) WiT^T^ (AMT) -CSdL/cSdfa^Sft^ 
S«Cfi2|-r4/c«)«:-''?> hv«7^;^ (150) £§ 
M&ffig (16 0) tfjftg;**!*. Lfc#o-C. ±IB^ 
>F^<X7^JHr (150) *n£3fe<Dii»)-7.f F 
'^^^ >r 0«S S *i S £ . €-<Dj§«S*m*«£<i<l 

[0 03 8] t,a>U JfcfglBtCfcOTtt. 14Kwtl 

/i>p/-cx7 4A»* (150) zmwwmm+tc 

<fct> A7J^i& (Input Transducer Array) (15 1) £ 
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ffl^J^S (Output Transducer Array) (15 2) 
SETS. AJomm (15 1) ttAtitfJ#>^ 
F (14 0) KjWSSfVC. T>X* (AMT) -Cg^L 

/cSfs(t#^A^$*arA*SS (15 1) -C^®5¥tt 
*«c«»jt6ti. HtfjISS (15 2) r&ftfcJSfHt-^ 

Knaguen-cgmwig (160) {cAti^nsj:^ 

[0039] 3lffiSS1£«^rJBfi£Sft5g[g*lgg 

( 1 6 o ) \m 5 K.7jk2titcmmim® ( 1 2 0 ) ©j: 

(1 63. 1 6 4) £A#H® (1 6 1) fcitfUfctjIS 
ffi ( 1 6 2 ) F^7 Jl^ (15 

o) vmumm (152) ^effi^sn/cs^m^ 

(f2) «A*^S (16 1) CtAtJSn. A^Snfcft 
#«Afc®S (16 1) -caffi5*t£?KK#£;L6*rt:± 
I2SltmS (1 6 3. 1 64) ra-CRStfcgiaTfaffflK 
tttCS Office (162) €r3lD-CS«'J<>7 t -/>^ 
A»F(170) =SrjiDT§MgP©iS*i#^itIg (Stk 

•e-f) JcA^)#n-s. 

20 [0040] J£t_h!8Hj L,/c*^Bj{c^** ^ y * 
SSStt^^^T'U^lfti. *-F£^#g« ( 1 0 0) ± 

tcmm#>? : 4 »f (110), &{i=*iig ( 1 

20). 7^axF'J^7-f>(130). xmtj 
msfilstfrtvY (140). ;<>F^7-fA* 
(150) . §{f*Eigg ( 1 6 0 ) . sg!i<>?<>y 
'■iv F ( 1 7 0) . ^-7$>F >4^<?> F ( 1 
8 0) fc<fct/d'-7'?> F^*-> (190) 

30 [o 04 1 ] *:s>)i/?i>mM&m&? : *--7i'i>y-<Dm 
^•y-© v ^ 4; 0 SSfPT s . 

[0 04 2] 06. S 7*5^:^0 8 CC^^tcJ:**^ 
y->-^ ^^S5¥14jffif r *7-Ui'-y-©v^*S3^Xg?:^ 
f. 06tt-?*i'!J^IfI#ra4*iVr:7n-^ + --F. 

[0043] Xf77 , S40 1-Cv^^ffl*f5^ (CI as 
40 s) (4 1 ) {C2?a-A (Chrome) IS (42) 

S (07(D#M) . ^f»^S4 0 2T±gBf a-AJg 
(4 2) ±{C^T-t-A (Electron Bean) JBiSBfcJW 
(4 3) 5:^4 (0 7®#J1) . ^f^S403TS 

^tT-Ajgl^g (Electron Beam Projector) tvX 

^) . ^ 9 ^S4 0 4"Ci3fcM£3nfcSafeSfiJ£-5-(DgB^ 
<Dd'a-A®?r^tBl/rTXd7 (4 4) £tcJ£T* (S 
7©#M) . 

[0 0 44] m%te%fcZfttc.*:S>)isvi>mM$m!& 
50 fa7'l/i'f©^i'5:S;T. 
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[0 045] S£M#>7 r * >#J*v F (1 1 0) SrJfcJS; 
*i'Z>tcti><D$km&> ; ?4>#'*v F'<*-> (4 10) 

. &fr±.mfticfci&2tiZo sim^ffis <i20) 
t * ic&> <D%m23&&'* * - > (420) ^±saa^^ 

>x.*>^* F>**-> (4 10) WffiSSft-CJ&JS 

sn, ^oaift^^£->#^£p* f y 

> (130) *fc^*1cft<D^ 4 V <>rf=j 4 

(4 3 0) cc&^sn*. Afcti#>f r <<> 

(14 0) £^T*/c#©AtB;fc;K><r * > 
F;<*-> (4 4 0) #;&±{fflft&C^j£Sti£. 10 
'* iVslFrtXV**'* (15 0) <D>**-> (450) # 
% : AmM>f-f>^^H^^-> (44 0) KSfSi* 
nt7^P^ r U (4 30) <DT 

' ffllfcJ&SSh*. SftftgS (16 0) SrJMW £/ci*> 
©Sffl*S»**--> (46 0 ) 3»/<>K^«7^Jl/ir 
(450) tcilttStir^OSflHKlJBflJSn 
-5. SfstfVfw F/**-> (4 7 0) ^Sfi 

«bs^*-> (4 6 0) dc^M^tix^rmn^B^ 

^$>F#>fw >y>** F < 1 80) *» 

(4 8 0) 3MSflffino*IB»C«j«Sti, i)MIMW^^» 
-> (4 2 0) iv^^D^ F U »^-f 

(4 3 0) *±«K. (460) i 

A>W7^^(D^^-> (4 5 0) *T®J^fi£ 
LT, *©n«:$^$>F«S (190) *JBflE-r*te 
*©^$>F®E^#-> (4 9 0) 3WJBSE3tii. 
CCD J: *> &EEi«Jg»*^glO«ffi^«tC <t 

[0046] ±B©» OHftS n/cv^^ (44) 
[ 0 0 4 7 ] H 9 te*»5iCC«S Vis v 

* u ^^%»s-r4ie*^-r ? o - ^ * - f £ 

[0 04 8] Xt-^'S5 0 ir*SBE^t*-?*^ (Pi 
ezoelectric Crystal Wafer) (5 1) ^ift^LTSA 
(H10<D#KD. X-f y^S5 0 2-r±fB^*^ 

(5 1) ±k&kib (52) (01 0®# 

JK) . Xf-^S5 0 3T_hlE£JI® (5 2) ±KJ&:ft 40 
m (5 3) £«SL@afc* (HI 0<3>#ffS) . 7s<rv? 
S5 04T±gE^*^ (5 1) (Omm (5 3) ±te^ 
(4 4) *«-t±T3H*fifa (Ultraviolet Light) £ 

ffi«:<*:<ig#SJ:5K:T£ (Hi 03>#J8D . x^v? 

s5osvm&m*m<<>x!8dm (53) o^^gi^ 

^S5 0 6-CK«rffiCiTiS^J (5 3) #t653ftTl> 
fcl>£K*:?§HiT& (BI10(B)#I). ^f^S50 
7T&JS (5 2) 0±(C^auri^SyfeS«J (5 3) * 50 
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%^(Ctt£r& (HI 0©#ffS) . Xf?^S5 08r 
81 (Grooving) (5 5) i&i&U T*=f> 

(Ar) ^*>^-A:tf> (ionBeamCun) %J8l>TJfc 
fiS) % <XCCK§« (Absorber) (5 6) £±iE^^> 

F'**->±«Cffc*. (5 6) 

6L//cD bTa«>£. -eur, ^^rr^/l$«2 0 /zm 
J* (5 5) <Dfr*&l&?2>Cti>X%2>. ft**, 35 

(55) <D&z&&?ti^Mm\mzmttzmz& 

6) Zm^tcKtm (5 5) iKIafa (5 6) *&icm^ 
2>Ct&V$Z> (HI 0<8>#J&) o ^f^S5 09-C 
^P-^rKil^L/, Xf--^S5 10T»)iA (5 
1) ^KbT^^^C»Srr^^^^>^(Dicinq)<!: 
* V - T A > ^(Soi^npJ&KfflS 

[0 04 9] HJb©aO. i£<i»SAW:7^l/*<t§m 

Sl/c-rffiHr^-ei^iffl s AW7 s AW7 

^ji/*cDffl»*JWJbr«c»sci^r*s. Hi uc 

^«0»Se« SAW7-f)Hr4 S AW7 JV^ * 

v$S AW7 Jl/^CO— «4*f. 
[0050] ^a<D2lfi#>^-/>^^ F (6 1 1 . 

611 ) fcuflraawtf^-f f» 

(6 10) <b, «BWtt»»r^sh*ii*nH» 

»!|#14^Stt&^a©SSSfflftffiS (621, 62 
1 ) *StHSmffi*ffiS95 (6 2 0) 

7^a^h'J-^7-{> (63 1, 63 1 ) £ 

^trv^u* F y (6 3 0) <t, ±IH^ 

ROv-{ira^h9?^-f>(63L 6 3 

l ) LW^anx^om^r^i- (ant) cc 

eiu ±esr>r^ (Ahfr) rsMsti^m-^«rtB* 

f&Affl*#>y-r >£0*3> F (64 0) <b, *®5¥ti 

assR^T?»fissn±fBAU**>^-f h (6 4 
o) ^6ffl*sn*«#*sw-cs«H8a»««©©# 
©**aas"&**«iia7-f-iv* (65 o) ±ib 

rtZsfWPifr* (6 5 0) ^6ffl^Sn^5^t{i^ 
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z&®o&m#:mm ( 6 6 1 . 6 6 i ) £^t?§ * 

{mmrnw < 6 6 o > ±tz&<mw&& (6bo) 

(66 1. 66 1 ) (C^tl^fliS 

>40f„ F (67 1. 6 7 1 ) 

-f > 4tX * PflS ( 6 7 0 ) -c^KKsns. 
[005 1 ] aSflMOfv ^ifrtv F (6 1 1 ) tt*t 
!£^&«Aii4HKDlHAA4«S»TjaM^BB (6 2 
1 ) tctt;fr;*ft-5. &fl^t§§ (621) «*©H«S 

ai*ij*fis-r-s-7-Y^D^h i ;f (63 1)* 

ICtAfflM'^f F (640) (census ft 

X7>7~f (ANT) £jiD-C£*KSfc*f;**i£. 

"[0052] ±IBT>^^ (ANT) -CgftSftfcft^f 
«. ABMVf^^vF (640) 41Ut^> 
F;U7^l/$ (6 5 0) (CA^StlTS^^gSSiJ 
(660) «CA*J«**l*. Sm^JgSSP (660)KH 
*<Djajl$»*#&#JI&S£»©S«#Jgg (661. 6 

6 1 ) *!fShtl>5fcft. *<z)tttt<c£9Sfli 20 

ft##*fl£-f >iO<» F (671) iM. 

[0053] et±KK b/ciio . ^^Mic^tntmmy 
ess tiz u fv-*m— ss±k#— 9 -rcmm 

m- * » 7-{c^»©s^*^5S-r •& c t ifi-c # s fc* . 
vatmm&ti* m&mmwm&mim.wft±2ti 30 
•5. 
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* * S A W7 ^ ;w * -crm Istc^a. z? u 4; if. 

[S3] B3 5**^«:^*>";->s'4'a®?*^ 
f^^l^tfW^lSfcjS-r^P v 470. 

[04] S4ti*^tC^S*>'U->9^a®5¥[4iS 

7 s * u 47 •»»•©— 0. 

[05] 05 {«r^WCC^Sgffi5¥t4jK3R^-C^B£3 
[0 6] 06«^**SSf1a:fI#Jl£^-r:7n-3^ 

-F. 

[07] 0 7 Si V * * «flEXa*0* w-TXBH. 

[08] ®8\<mi&n'Ltc-?x*<Dm3m. 
[09] 09 t,z*ma>c&2> y pmsm&m 

[010] 01 o«#36iBtt&a*^i/->5'*iia5» 

[011] 0 1 1 «^3S<D^fflSAW7 ^jl^^tg 
nSt^'Ji/v 47 7 -f .rt/*©— {J9£7rVr0. 



[01] 01 H-l8.mtj:mAm®&m$i&<Dm&iZ7r: 
v 470. 

[02] mzm&omm-? ■< &*i*&v$:m7 < )\>* 



1 1 0 

1 2 0 

1 2 1 

1 2 2 

1 2 3 

1 3 0 

1 4 0 

1 5 0 

1 6 0 

1 6 1 

1 6 2 

1 6 3 

1 7 0 

1 8 0 

1 9 0 
200 



mm#>7 F 
1 2 4-JSI-f^S 

4 F 'J 

•AtofcrfOT^ >4»t5» F 
1 6 4 -58*^1 

F 

•4^$> F^JO-?-* >4^'i> F 
■4f-7^> F^"£-> 



[02] 



[03] 



ANT 
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JSfifflSAW7<JU* 



-12 



^120 


^•130 j 
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405 



CD 



[HI 0] 
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